Short-term exposure of platelets to glucose impairs inhibition of platelet aggregation by cyclooxygenase inhibitors.
Aspirin treatment reduces cardiovascular events and deaths in high-risk non-diabetic patients, but not in patients suffering from diabetes. In these patients, hyperglycemia has been found to cause reduced platelet sensitivity to aspirin. It is supposed that long-term exposure of platelets to glucose leads to non-enzymatic glycosylation and impairs aspirin inhibition of platelet aggregation. On the other hand, short-term exposure of platelets to glucose also attenuates the effect of aspirin on platelets. The aim of the present work was to analyse the effect of short-term exposure of glucose on the inhibition of platelet aggregation by aspirin and other cyclooxygenase (COX) inhibitors. Already a 15 min exposure of platelets to glucose impaired aspirin inhibition of the platelet aggregation induced by collagen, thrombin, adenosine diphosphate (ADP), and arachidonic acid (AA). Aspirin inhibition of platelet aggregation in platelet-rich plasma (PRP) was attenuated by 5.6, 11.2, 16.8, and 22.4 mM of glucose in a concentration-dependent way. The same effect was observed with indomethacin and acetaminophen used as cyclooxygenase inhibitors instead of aspirin. N-methyl-L-arginine, an inhibitor of nitric oxide synthase, prevented the effect of glucose on aspirin, indomethacin and acetaminophen inhibition of platelet aggregation. Other monosaccharides, for example fructose and galactose, impaired aspirin inhibition as did glucose. Lactic acid (0.1, 0.2, 0.4, 0.8 mM), the end product of anaerobic glycolysis in platelets, impaired the inhibition of platelet aggregation with aspirin in a concentration-dependent way but did not affect indomethacin. It is suggested that lactic acid might be a mediator of the effect of glucose on aspirin inhibition in platelets.